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NOVELTY - A masking material (3) is formed on the periphery of single side of a 
wafer (1) for barrier layers by exposing it. The etching bevelling of periphery of 
wafer for barrier layer is performed by using etching liquid (5) due to which the 
mask material is removed. The surface outside etched area is heat treated and is 
laminated to wafer for support substrate. Then, the bevelled area of barrier layer 
wafer periphery is ground and polished. 

USE - For SOI substrate manufacture. 

ADVANTAGE - The damage to the surface side of periphery of wafer for support 
substrate is prevented. The smoothness in the surface of wafer for barrier layers 
is improved. 



DESCRIPTION OF DRAWING (S) - The figure shows the etching bevelling process of wafer 
periphery. (1) Wafer; (3) Masking material; (5) Etching liquid. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of a lamination substrate of having made the wafer for support 
substrates, and the wafer for barrier layers rivaling The process which exposes the wafer periphery 
section on one side of the above-mentioned wafer for barrier layers, and prepares masking material in it, 
The process which the wafer for barrier layers which has this masking material is contacted to an 
etching reagent, and carries out etching beveling of the periphery section of above-mentioned wafer one 
side, The process which removes the above-mentioned masking material, and the field by the side of the 
above-mentioned beveling as a lamination side The above-mentioned wafer for barrier layers to the 
above-mentioned wafer for support substrates Lamination and the process heat-treated after that, The 
manufacture approach of the lamination substrate equipped with the process which carries out grinding 
of the front face of the wafer for barrier layers after the above-mentioned lamination until it reaches the 
beveling part of the above-mentioned wafer periphery section, and the process which grinds this 
grinding side. 

[Claim 2] The manufacture approach of the lamination substrate according to claim 1 which carries out 
etching beveling by dipping each wafer periphery section in an etching reagent collectively, carrying out 
the laminating of two or more above-mentioned wafers for barrier layers one by one with superposition 
for these masking material, and rotating this layered product subsequently to focusing on a wafer axis 
after preparing the above-mentioned masking material. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of lamination substrates, 
such as the manufacture approach of a lamination substrate, for example, a silicon-on silicon substrate, 
(direct lamination substrate), and a SOI (Silicon onlnsulator) substrate which made the insulating layer 
intervene in between. 
[0002] 

[Description of the Prior Art] In manufacture of a SOI substrate, the room temperature is performing 
superposition and lamination heat treatment predetermined after that for the silicon wafer for support 
substrates, and the silicon wafer for barrier layers on both sides of the insulator layer (Si02). 
Furthermore, in order to remove a poor lamination field, the periphery section of the wafer for barrier 
layers is beveled. Then, grinding of the front face of the wafer for barrier layers is carried out, and it is 
ground. 

[0003] Beveling after this lamination specifically carries out grinding of the periphery section of the 
wafer for barrier layers by the wheel for beveling, etches this beveling side after that, and, usually a 
processing damage is removed. As the removal approach of this processing damage, as shown in 
drawing 4 , etching by dipping which carries out the gathers of many lamination substrates is known. By 
this gathers etching, the laminating of the lamination substrate 101 of predetermined number of sheets is 
carried out one by one with superposition for surface 100a of the wafer 100 for barrier layers. Then, 
each wafer periphery section is collectively dipped in an etching reagent 103, rotating this layered 
product 102 focusing on the wafer axis a. In beveling of the wafer periphery section after this 
lamination, when performing mechanical beveling using a wheel, there was a trouble that a processing 
damage also reached the side front of the wafer 104 for support substrates. In addition, drawing 4 is the 
explanatory view showing the etching process of the lamination substrate by gathers dipping which 
starts a means conventionally. In this drawing, 104 is a wafer for support substrates, and Si02 film with 
which 104a was formed in the front face of the wafer 104 for support substrates. 
[0004] Then, the "manufacture approach of a semiconductor device" of a publication is learned by JP,4- 
85827,A as a conventional technique which cancels this. This conventional approach performs 
mechanical beveling to the periphery section of the wafer for barrier layers before lamination by the 
wheel which is a grinding stone. In addition, after that, the field by the side of this beveling is made into 
a lamination side, and the wafer for barrier layers and the wafer for support substrates are given to the 
front face of the wafer for barrier layers for grinding, polish, etc. after lamination and predetermined 
heat treatment. 

[0005] Moreover, "the junction wafer and its manufacture approach" which were indicated by JP,3- 
2506 16,A are learned as a conventional technique different from this. This another approach removes 
the periphery section of the wafer for barrier layers with etching beveling after lamination for wafers. It 
explains with reference to the explanatory view showing hereafter the etching process of the lamination 
substrate by gathers dipping which starts other conventional means of drawing 5 in this. 
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[0006] As this drawing is shown, the wafer 200 for barrier layers is made to rival to the wafer 201 for 
support substrates through Si02 film in the middle, and the lamination substrate 202 is produced. In 
these lamination substrates 202, surface grinding of the wafer 200 for barrier layers is carried out, 
respectively. Then, a masking tape 203 is stuck on front faces other than the periphery section of each 
wafer 200 for barrier layers, next, the front faces of a masking tape 203 -- piling up — these — many -- 
the gathers of several lamination substrates 202 are carried out. Then, dipping of this layered product 
204 is carried out to an etching reagent 205, and etching removal of the periphery section of each wafer 
200 for barrier layers is carried out. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there was following un-arranging by these 
conventional approaches. That is, although mechanical beveling by the wheel 301 is performed to the 
periphery section of the wafer 300 for barrier layers, usually the grinding side 301a of the wheel 301 for 
grinding is ruined [ in the case ] before the former lamination, as shown in drawing 6 with repeated 
beveling processing. As a result of mechanical beveling by such rough grinding side 301a, as shown in 
drawing 7 (a) and drawing 7 (b), inner circumference flank 300b of the beveling part of the wafer 300 
for barrier layers became rude, and there was a possibility that a processing damage might arise on the 
periphery edge of surface 300c of the wafer 300 for barrier layers. Therefore, there was a trouble that a 
void occurred between wafers by considering this processing damage as a cause. Moreover, when the 
processing damage of the grinding produced in inner circumference flank 300b of the beveling part of 
the wafer 300 for barrier layers was comparatively serious, there was also a trouble that the slip resulting 
from this damage arose, at the time of heat treatment after lamination. In addition, similarly the 
explanatory view of the mechanical beveling process of the wafer periphery section for barrier layers 
which starts a means conventionally as for drawing 6 , the expanded sectional view of the periphery 
section of the wafer for barrier layers after mechanical beveling which relates to a means conventionally 
as for drawing 7 (a), and drawing 7 (b) are the expansion top views of the wafer periphery section. 
[0008] On the other hand, as shown in drawing 5 , although etching beveling which used the masking 
tape 202 for the periphery section of the wafer 200 for barrier layers was performed, since etching 
removal not only of the periphery section of the wafer 200 for barrier layers but the periphery section of 
the wafer 201 for support substrates was carried out over the wafer thickness whole region, there was a 
trouble that the wafer 201 for support substrates minor-diameter-ized in a case after lamination. 
[0009] 

[Objects of the Invention] Then, this invention can improve the smooth nature in the periphery edge of 
the front face of the beveled wafer for barrier layers, and sets it as that purpose to offer the manufacture 
approach of the lamination substrate which can prevent void generating between wafers by this. 
Moreover, this invention sets it as that purpose to offer the manufacture approach of the lamination 
substrate which can prevent slip generating of the wafer for barrier layers which originated in the 
processing damage by beveling at the time of lamination heat treatment. Furthermore, this invention sets 
it as that purpose to offer the manufacture approach of a lamination substrate that minor diameter-ization 
of the wafer for support substrates by etching beveling does not break out. It sets it as the purpose to 
offer the manufacture approach of a pan and the lamination substrate which can mass-produce the wafer 
for barrier layers with which etching beveling of the periphery section was carried out. 
[0010] 

[Means for Solving the Problem] In the manufacture approach of a lamination substrate that invention 
according to claim 1 made the wafer for support substrates, and the wafer for barrier layers rival The 
process which exposes the wafer periphery section on one side of the above-mentioned wafer for barrier 
layers, and prepares masking material in it, The process which the wafer for barrier layers which has this 
masking material is contacted to an etching reagent, and carries out etching beveling of the periphery 
section of above-mentioned wafer one side, The process which removes the above-mentioned masking 
material, and the field by the side of the above-mentioned beveling as a lamination side The above- 
mentioned wafer for barrier layers to the above-mentioned wafer for support substrates Lamination and 
the process heat-treated after that, It is the manufacture approach of the lamination substrate equipped 
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with the process which carries out grinding of the front face of the wafer for barrier layers after the 
above-mentioned lamination until it reaches the beveling part of the above-mentioned wafer periphery 
section, and the process which grinds this grinding side. 

[0011] The coat which consists of a masking tape which consists of synthetic resin, such as Teflon 
(trade name; fluororesin) and polyethylene, a wax, other macromolecule organic compounds excellent in 
corrosion resistance, etc. is sufficient as masking material here. The thickness of masking material has 
desirable 80 micrometers or more, and in less than 80 micrometers, for example, masking material is 
piled up, a layered product is formed, each wafer periphery section of this is put in block, and in case it 
dips in an etching reagent and etching beveling is carried out, this etching reagent cannot enter easily to 
the clearance between the periphery sections of the adjoining wafer for barrier layers. Moreover, it says 
making etching beveling here **** the periphery section of the wafer for barrier layers with which only 
predetermined time (HF/HN03 for 3 - 5 minutes) contacts for example, the wafer for barrier layers, and 
it is not covered by masking material by this in etching reagents, such as a mixed acid which mixed 
fluoric acid and a nitric acid, a potassium hydroxide, or a sodium hydroxide, only for the specified 
quantity. 

[0012] Furthermore, the thickness by desirable etching beveling of the periphery section of the wafer for 
barrier layers is 1/2 of the thickness of 50 micrometers - a wafer. In less than 50 micrometers, there is a 
possibility of damaging the front-face side of the periphery section of the wafer for support substrates, at 
the time of the surface grinding of the wafer for barrier layers after the lamination of the wafer for 
barrier layers, and the wafer for support substrates. On the other hand, when it exceeds one half of wafer 
thickness, there is a possibility that the mechanical strength of the wafer periphery section may fall 
sharply. 

[0013] Especially the radial etching beveling width of face of the periphery section of the wafer for 
barrier layers has 1-3 desirablemm 0.8-5.0mm. less than 0.8mm - periphery polish of each wafer - the 
poor junction resulting from whom becomes easy to occur. Moreover, if it exceeds 5.0mm, the effective 
area in a wafer will become small. Moreover, the grinding thickness of the front face of the wafer for 
barrier layers after lamination is not limited that what is necessary is just to have reached the beveling 
part at least. 

[0014] Furthermore, the wafer for barrier layers may perform surface-finish polish of a lamination side, 
before being stretched by the wafer for support substrates. Surface-finish polish here means polish of 
less than 0.1 micrometers by the non-wax polishing of surface criteria. After surface-finish polish of the 
wafer for barrier layers usually washes the front face of the wafer for barrier layers by SCI (Standard 
Cleaningl), SC1+ dilute hydrochloric acid, SC1+HC1/HF, SC1+HF, etc. In addition, as a wafer for 
barrier layers, the front face may be covered with Si02 film. Moreover, this Si02 film may be prepared 
in the wafer for barrier layers at any process among the production process of a lamination substrate. 
[0015] It is the manufacture approach of the lamination substrate according to claim 1 which carries out 
etching beveling by dipping each wafer periphery section in an etching reagent collectively, it carrying 
out the laminating of two or more above-mentioned wafers for barrier layers one by one with 
superposition for these masking material, and rotating this layered product subsequently to focusing on a 
wafer axis, after invention according to claim 2 prepares the above-mentioned masking material. The 
laminating number of sheets and rotational speed of the wafer for barrier layers are fundamentally the 
same as the conventional approach which carries out the gathers of many lamination substrates, and is 
etched by dipping. In addition, even if it does not perform etching beveling of the wafer for barrier 
layers by putting two or more sheets in block in this way, it is good at a time in a line. [ of one sheet ] 
[0016] 

[Function] According to this invention, before making the wafer for support substrates rival, beforehand, 
the wafer periphery section is exposed on one side of the wafer for barrier layers, masking material is 
prepared in it, the wafer for barrier layers with this masking material is dipped in an etching reagent 
after that, and the periphery section of one side of the wafer for barrier layers is beveled by etching. 
Subsequently, the field by the side of beveling is made into a lamination side, and the wafer for barrier 
layers and the wafer for support substrates are heat-treated lamination and after that. And grinding of the 
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front face of the wafer for barrier layers after lamination is carried out until it reaches a beveling part, 
this grinding side is ground further, and a lamination substrate is manufactured. 
[0017] In beveling of the wafer periphery section in the former, mechanical beveling after lamination 
(beveling with a grinding stone) and etching beveling was adopted Consequently, the front-face side of 
the periphery section of the wafer for support substrates was damaged with this grinding stone, or a part 
of periphery section of the wafer for support substrates melted into the etching reagent, and there was a 
possibility that minor diameter-ization of the wafer for support substrates by etching beveling might 
arise. However, since the wafer periphery section is beveled before lamination in this invention, such 
fear does not exist. 

[0018] Moreover, in the case of conventional mechanical beveling, grinding of the inner circumference 
flank of the chamfer in the wafer for barrier layers is carried out in respect of the grinding it was usually 
ruined with repeated use of the wheel which is a grinding stone. For this reason, in the periphery edge of 
the front face of the beveled wafer for barrier layers, the processing damage resulting from mechanical 
beveling occurred, however — since it dips in an etching reagent and bevels in this invention, without 
using a wheel — such a processing damage - not generating ~ consequently, the front face of the wafer 
for barrier layers - the smooth nature to kick can be improved. Moreover, since this beveling is beveling 
by etching, in the time of lamination heat treatment, slip generating of the wafer for barrier layers 
resulting from the processing damage by beveling can be prevented. 

[0019] Especially, according to invention according to claim 2, masking material is prepared in one side 
of the wafer for barrier layers which has two or more sheets first, respectively. Then, masking material is 
piled up and the laminating of the wafer for barrier layers is carried out one by one. Subsequently, 
etching beveling of this part is carried out by putting each wafer periphery section in block, dipping in 
an etching reagent or carrying out the spray of the etching reagent, rotating this layered product focusing 
on a wafer axis. Consequently, the periphery section can mass-produce comparatively easily the wafer 
for barrier layers by which etching beveling was carried out. Moreover, peeling of the masking material 
for etching can also be lost completely. 
[0020] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained with reference to a 
drawing. In addition, a SOI substrate is explained to an example as a lamination substrate here. Drawing 
1 is the flow sheet of the manufacture approach of the lamination substrate concerning one example of 
this invention. Drawing 2 is the explanatory view showing the etching beveling process of the periphery 
section of the wafer for barrier layers. Drawing 3 is the enlarged drawing of the wafer for barrier layers 
immediately after etching beveling. 

[0021] According to this example, as shown in drawing 1 , the wafer 1 (mirror-polishing wafer) for 
barrier layers made from silicon is prepared beforehand. Moreover, oxide-film (Si02) 2a which is an 
insulator layer is formed in the front face of the same material as the wafer 1 for barrier layers, and the 
wafer 2 (mirror-polishing wafer) for support substrates of the same aperture. Next, 100 micrometers 
only in 3mm and thickness carry out etching beveling of the periphery section of the wafer 1 for barrier 
layers from a front-face side to the wafer radial. 

[0022] This etching beveling is explained with reference to drawing 2 . Where the wafer periphery 
section is exposed, the masking material 3 which consists of a r ya s king tap e "BT-50E" by NITT O 
DE NKO CORP. of a small-circle plate from this waf er 1 is stuck on the front face of this wafer 1 for 
barjifirlayers. Then, the laminating of two or more wafers 1 for barrier layers is carried out for masking 
material 3 comrades one by one with superposition, and a layered product 4 is formed. Subsequently, 
rotating a layered product 4 at a predetermined rate focusing on the wafer axis a, the wafer periphery 
section of each wafer 1 for barrier layers is put in block, it is immersed in the etching reagent 5 of 
HF/HN03, and etching beveling is carried out. 

[0023] As shown in drawing 3 , the wafer periphery section of the wafer 1 for barrier layers ****(ed) 
only thickness t (here 100 micrometers) with this etching beveling. In addition, this **** attains to the 
whole periphery section of the wafer 1 for barrier layers (refer to drawing 3 two-dot chain line). Thus, 
since the periphery section of the wafer 1 for barrier layers is beveled before lamination, there is no 
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possibility of damaging the front-face side of the periphery section of the wafer 2 for support substrates 
with a grinding stone, like [ in mechanical beveling after the lamination in the conventional technique ]. 
Both, the periphery section of the wafer 2 for support substrates melts at the time of etching, and this 
wafer 2 does not minor-diameter-ize. And since the processing damage resulting from mechanical 
beveling has not arisen in the periphery edge of the front face of the beveled wafer for barrier layers, the 
smooth nature in the front face of the wafer for barrier layers can be improved. Furthermore, in the time 
of lamination heat treatment, a slip of the wafer 1 for barrier layers resulting from the processing 
damage by beveling can be prevented. 

[0024] Then, the masking material 3 is removed. Next, as shown in drawing 1 , finishing polish of the 
surface lb of the x!vafer 1 for barrier layers in front of lamination is carried out. Finishing polish is polish 
of less than 0.1 micrometers by the wax loess mounting method of surface criteria. After polish washes 
the front face of this wafer for barrier layers. Usually, it is based on SCI washing, SCI washing + 
dilute-hydrochloric-acid washing, SCI washing +HF washing, or SCI washing +HC1/HF washing. 
[0025] Subsequently, the wafer 1 for barrier layers and the wafer 2 for support substrates are made for 
surface lb by the side of beveling to rival at a room temperature as a lamination side. Furthermore, 
predetermined lamination heat treatment is performed (for example, 1 100 degrees C, 2 hours). 
Consequently, the wafer 1 for barri&r layers will be stretched through oxide-film 2a by the wafer 2 for 
support substrates. Then, rough grinding is carried out by the wheel outside drawing which has the 
abrasive grain of comparatively the low yarn count until it reaches a beveling part from the surface lc 
side in the wafer 1 for barrier layers. Subsequently, thin grinding is carried out by the wheel' which has 
the abrasive grain of comparatively the high yarn count until the remaining thickness of the periphery 
section of the wafer 1 for barrier layers becomes +5 micrometers in purpose thickness. Subsequently, Id 
only of 5 micrometers of front faces after this surface grinding is ground. The SOI substrate with which 
the barrier layer of given thickness (for example, 10 micrometers) was arranged through insulator layer 
2a on the wafer 2 for support substrates by this is obtained. 
[0026] 

[Effect of the Invention] Since it was made to carry out etching beveling of the periphery section which 
is not covered with the masking material of one side of the wafer for barrier layers in front of lamination 
with the wafer for support substrates according to the manufacture approach of the lamination substrate 
concerning this invention, while a possibility may damage the front-face side of the periphery section of 
the wafer for support substrates which serves as the base at the time of beveling disappears, minor 
diameter-ization of the wafer for support substrates by etching beveling does not occur. And in the 
periphery edge of the front face of the beveled wafer for barrier layers, the processing damage resulting 
from mechanical beveling does not arise. Consequently, the smooth nature in the front face of the wafer 
for barrier layers can be improved. Furthermore, slip generating of the wafer for barrier layers which 
originated in the processing damage of this mechanical beveling part at the time of lamination heat 
treatment can also be prevented. And since masking material is stuck and etched on a wafer front face 
before lamination, a routing counter does not increase and productive efficiency can be raised. 
[0027] Since each wafer periphery section is collectively dipped especially in an etching reagent, 
rotating the layered product which was obtained by piling up masking material and carrying out the 
laminating of two or more wafers for barrier layers with masking material one by one according to 
invention according to claim 2 focusing on a wafer axis and it was made to carry out etching beveling, 
the wafer for barrier layers with which etching beveling of the periphery section was carried out can be 
mass-produced comparatively easily. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 

TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacture approach of lamination substrates, 
such as the manufacture approach of a lamination substrate, for example, a silicon-on silicon substrate, 
(direct lamination substrate), and a SOI (Silicon onlnsulator) substrate which made the insulating layer 
intervene in between. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 



[Description of the Prior Art] In manufacture of a SOI substrate, the room temperature is performing 
superposition and lamination heat treatment predetermined after that for the silicon wafer for support 
substrates, and the silicon wafer for barrier layers on both sides of the insulator layer (Si02). 
Furthermore, in order to remove a poor lamination field, the periphery section of the wafer for barrier 
layers is beveled. Then, grinding of the front face of the wafer for barrier layers is carried out, and it is 
ground. 

[0003] Beveling after this lamination specifically carries out grinding of the periphery section of the 
wafer for barrier layers by the wheel for beveling, etches this beveling side after that, and, usually a 
processing damage is removed. As the removal approach of this processing damage, as shown in 
drawing 4 , etching by dipping which carries out the gathers of many lamination substrates is known. By 
this gathers etching, the laminating of the lamination substrate 101 of predetermined number of sheets is 
carried out one by one with superposition for surface 100a of the wafer 100 for barrier layers. Then, 
each wafer periphery section is collectively dipped in an etching reagent 103, rotating this layered 
product 102 focusing on the wafer axis a. In beveling of the wafer periphery section after this 
lamination, when performing mechanical beveling using a wheel, there was a trouble that a processing 
damage also reached the side front of the wafer 104 for support substrates. In addition, drawing 4 is the 
explanatory view showing the etching process of the lamination substrate by gathers dipping which 
starts a means conventionally. In this drawing, 104 is a wafer for support substrates, and Si02 film with 
which 104a was formed in the front face of the wafer 104 for support substrates. 
[0004] Then, the "manufacture approach of a semiconductor device" of a publication is learned by JP,4- 
85827,A as a conventional technique which cancels this. This conventional approach performs 
mechanical beveling to the periphery section of the wafer for barrier layers before lamination by the 
wheel which is a grinding stone. In addition, after that, the field by the side of this beveling is made into 
a lamination side, and the wafer for barrier layers and the wafer for support substrates are given to the 
front face of the wafer for barrier layers for grinding, polish, etc. after lamination and predetermined 
heat treatment. 

[0005] Moreover, "the junction wafer and its manufacture approach" which were indicated by JP,3- 
2506 16,A are learned as a conventional technique different from this. This another approach removes 
the periphery section of the wafer for barrier layers with etching beveling after lamination for wafers. It 
explains with reference to the explanatory view showing hereafter the etching process of the lamination 
substrate by gathers dipping which starts other conventional means of drawing 5 in this. 
[0006] As this drawing is shown, the wafer 200 for barrier layers is made to rival to the wafer 201 for 
support substrates through Si02 film in the middle, and the lamination substrate 202 is produced. In 
these lamination substrates 202, surface grinding of the wafer 200 for barrier layers is carried out, 
respectively. Then, a ma sking tape 203 is stuck on front faces other than the periphery section of each 
wafer 200 for barrier layers, next, the front faces of a masking tape 203 — piling up — these - many — 
the gathers of several lamination substrates 202 are carried out. Then, dipping of this layered product 
204 is carried out to an etching reagent 205, and etching removal of the periphery section of each wafer 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] Since it was made to carry out etching beveling of the periphery section which 
is not covered with the masking material of one side of the wafer for barrier layers in front of lamination 
with the wafer for support substrates according to the manufacture approach of the lamination substrate 
concerning this invention, while a possibility may damage the front-face side of the periphery section of 
the wafer for support substrates which serves as the base at the time of beveling disappears, minor 
diameter-ization of the wafer for support substrates by etching beveling does not occur. And in the 
periphery edge of the front face of the beveled wafer for barrier layers, the processing damage resulting 
from mechanical beveling does not arise. Consequently, the smooth nature in the front face of the wafer 
for barrier layers can be improved. Furthermore, slip generating of the wafer for barrier layers which 
originated in the processing damage of this mechanical beveling part at the time of lamination heat 
treatment can also be prevented. And since masking material is stuck and etched on a wafer front face 
before lamination, a routing counter does not increase and productive efficiency can be raised. 
[0027] Since each wafer periphery section is collectively dipped especially in an etching reagent, 
rotating the layered product which was obtained by piling up masking material and carrying out the 
laminating of two or more wafers for barrier layers with masking material one by one according to 
invention according to claim 2 focusing on a wafer axis and it was made to carry out etching beveling, 
the wafer for barrier layers with which etching beveling of the periphery section was carried out can be 
mass-produced comparatively easily. 

[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, there was following un-arranging by these 
conventional approaches. That is, although mechanical beveling by the wheel 301 is performed to the 
periphery section of the wafer 300 for barrier layers, usually the grinding side 301a of the wheel 301 for 
grinding is ruined [ in the case ] before the former lamination, as shown in drawing 6 with repeated 
beveling processing. As a result of mechanical beveling by such rough grinding side 301a, as shown in 
drawing 7 (a) and drawing 7 (b), inner circumference flank 300b of the beveling part of the wafer 300 
for barrier layers became rude, and there was a possibility that a processing damage might arise on the 
periphery edge of surface 300c of the wafer 300 for barrier layers. Therefore, there was a trouble that a 
void occurred between wafers by considering this processing damage as a cause. Moreover, when the 
processing damage of the grinding produced in inner circumference flank 300b of the beveling part of 
the wafer 300 for barrier layers was comparatively serious, there was also a trouble that the slip resulting 
from this damage arose, at the time of heat treatment after lamination. In addition, similarly the 
explanatory view of the mechanical beveling process of the wafer periphery section for barrier layers 
/which starts a means conventionally as for drawing 6 . the expanded sectional view of the periphery 
/ section of the wafer for barrier layers after mechanical beveling which relates to a means conventionally 
I as for drawing 7 (a), and drawing 7 (b) are the expansion top views of the wafer periphery section. 
^[0008] On the other hand, as shown in drawing 5 , although etching beveling which used the masking 
tape 202 for the periphery section of the wafer 200 for barrier layers was performed, since etching 
removal not only of the periphery section of the wafer 200 for barrier layers but the periphery section of 
the wafer 201 for support substrates was carried out over the wafer thickness whole region, there was a 
trouble that the wafer 201 for support substrates minor-diameter-ized in a case after lamination. 
[0009] 

[Objects of the Invention] Then, this invention can improve the smooth nature in the periphery edge of 
the front face of the beveled wafer for barrier layers, and sets it as that purpose to offer the manufacture 
approach of the lamination substrate which can prevent void generating between wafers by this. 
Moreover, this invention sets it as that purpose to offer the manufacture approach of the lamination 
substrate which can prevent slip generating of the wafer for barrier layers which originated in the 
processing damage by beveling at the time of lamination heat treatment. Furthermore, this invention sets 
it as that purpose to offer the manufacture approach of a lamination substrate that minor diameter-ization 
of the wafer for support substrates by etching beveling does not break out. It sets it as the purpose to 
offer the manufacture approach of a pan and the lamination substrate which can mass-produce the wafer 
for barrier layers with which etching beveling of the periphery section was carried out. 
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3. In the drawings, any words are not translated. 

MEANS 



[Means for Solving the Problem] In the manufacture approach of a lamination substrate that invention 
according to claim 1 made the wafer for support substrates, and the wafer for barrier layers rival The 
process which exposes the wafer periphery section on one side of the above-mentioned wafer for barrier 
layers, and prepares masking material in it, The process which the wafer for barrier layers which has this 
masking material is contacted to an etching reagent, and carries out etching beveling of the periphery 
section of above-mentioned wafer one side, The process which removes the above-mentioned masking 
material, and the field by the side of the above-mentioned beveling as a lamination side The above- 
mentioned wafer for barrier layers to the above-mentioned wafer for support substrates Lamination and 
the process heat-treated after that, It is the manufacture approach of the lamination substrate equipped 
with the process which carries out grinding of the front face of the wafer for barrier layers after the 
above-mentioned lamination until it reaches the beveling part of the above-mentioned wafer periphery 
section, and the process which grinds this grinding side. 

[001 1] The coat which consists of a masking tape which consists of synthetic resin, such as Teflon 
(trade name; fluororesin) and polyethylene, a wax, other macromolecule organic compounds excellent in 
corrosion resistance, etc. is sufficient as masking material here. The thickness of masking material has 
desirable 80 micrometers or more, and in less than 80 micrometers, for example, masking material is 
piled up, a layered product is formed, each wafer periphery section of this is put in block, and in case it 
dips in an etching reagent and etching beveling is carried out, this etching reagent cannot enter easily to 
the clearance between the periphery sections of the adjoining wafer for barrier layers. Moreover, it says 
making etching beveling here **** the periphery section of the wafer for barrier layers with which only 
predetermined time (HF/HN03 for 3 - 5 minutes) contacts for example, the wafer for barrier layers, and 
it is not covered by masking material by this in etching reagents, such as a mixed acid which mixed 
fluoric acid and a nitric acid, a potassium hydroxide, or a sodium hydroxide, only for the specified 
quantity. 

[0012] Furthermore, the thickness by desirable etching beveling of the periphery section of the wafer for 
barrier layers is 1/2 of the thickness of 50 micrometers - a wafer. In less than 50 micrometers, there is a 
possibility of damaging the front-face side of the periphery section of the wafer for support substrates, at 
the time of the surface grinding of the wafer for barrier layers after the lamination of the wafer for 
barrier layers, and the wafer for support substrates. On the other hand, when it exceeds one half of wafer 
thickness, there is a possibility that the mechanical strength of the wafer periphery section may fall 
sharply. 

[0013] Especially the radial etching beveling width of face of the periphery section of the wafer for 
barrier layers has 1-3 desirablemm 0.8-5.0mm. less than 0.8mm - periphery polish of each wafer — the 
poor junction resulting from whom becomes easy to occur. Moreover, if it exceeds 5.0mm, the effective 
area in a wafer will become small. Moreover, the grinding thickness of the front face of the wafer for 
barrier layers after lamination is not limited that what is necessary is just to have reached the beveling 
part at least. 

[0014] Furthermore, the wafer for barrier layers may perform surface-finish polish of a lamination side, 
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before being stretched by the wafer for support substrates. Surface-finish polish here means polish of 
less than 0.1 micrometers by the non-wax polishing of surface criteria. After surface-finish polish of the 
wafer for barrier layers usually washes the front face of the wafer for barrier layers by SCI (Standard 
- Cleaning!), SC1+ dilute hydrochloric acid, SC1+HC1/HF, SC1+HF, etc. In addition, as a wafer for 
barrier layers, the front face may be covered with Si02 film. Moreover, this Si02 film may be prepared 
in the wafer for barrier layers at any process among the production process of a lamination substrate. 
[0015] It is the manufacture approach of the lamination substrate according to claim 1 which carries out 
etching beveling by dipping each wafer periphery section in an etching reagent collectively, it carrying 
out the laminating of two or more above-mentioned wafers for barrier layers one by one with 
superposition for these masking material, and rotating this layered product subsequently to focusing on a 
wafer axis, after invention according to claim 2 prepares the above-mentioned masking material. The 
laminating number of sheets and rotational speed of the wafer for barrier layers are fundamentally the 
same as the conventional approach which carries out the gathers of many lamination substrates, and is 
etched by dipping. In addition, even if it does not perform etching beveling of the wafer for barrier 
layers by putting two or more sheets in block in this way, it is good at a time in a line. [ of one sheet ] 
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OPERATION 



[Function] According to this invention, before making the wafer for support substrates rival, beforehand, 
the wafer periphery section is exposed on one side of the wafer for barrier layers, masking material is 
prepared in it, the wafer for barrier layers with this masking material is dipped in an etching reagent 
after that, and the periphery section of one side of the wafer for barrier layers is beveled by etching. 
Subsequently, the field by the side of beveling is made into a lamination side, and the wafer for barrier 
layers and the wafer for support substrates are heat-treated lamination and after that. And grinding of the 
front face of the wafer for barrier layers after lamination is carried out until it reaches a beveling part, 
this grinding side is ground further, and a lamination substrate is manufactured. 
[0017] In beveling of the wafer periphery section in the former, mechanical beveling after lamination 
(beveling with a grinding stone) and etching beveling was adopted. Consequently, the front-face side of 
the periphery section of the wafer for support substrates was damaged with this grinding stone, or a part 
of periphery section of the wafer for support substrates melted into the etching reagent, and there was a 
possibility that minor diameter-ization of the wafer for support substrates by etching beveling might 
arise. However, since the wafer periphery section is beveled before lamination in this invention, such 
fear does not exist. 

[0018] Moreover, in the case of conventional mechanical beveling, grinding of the inner circumference 
flank of the chamfer in the wafer for barrier layers is carried out in respect of the grinding it was usually 
ruined with repeated use of the wheel which is a grinding stone. For this reason, in the periphery edge of 
the front face of the beveled wafer for barrier layers, the processing damage resulting from mechanical 
beveling occurred, however ~ since it dips in an etching reagent and bevels in this invention, without 
using a wheel — such a processing damage — not generating — consequently, the front face of the wafer 
for barrier layers — the smooth nature to kick can be improved. Moreover, since this beveling is beveling 
by etching, in the time of lamination heat treatment, slip generating of the wafer for barrier layers 
resulting from the processing damage by beveling can be prevented. 

[0019] Especially, according to invention according to claim 2, masking material is prepared in one side 
of the wafer for barrier layers which has two or more sheets first, respectively. Then, masking material is 
piled up and the laminating of the wafer for barrier layers is carried out one by one. Subsequently, 
etching beveling of this part is carried out by putting each wafer periphery section in block, dipping in 
an etching reagent or carrying out the spray of the etching reagent, rotating this layered product focusing 
on a wafer axis. Consequently, the periphery section can mass-produce comparatively easily the wafer 
for barrier layers by which etching beveling was carried out. Moreover, peeling of the masking material 
for etching can also be lost completely. 
[0020] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained with reference to a 
drawing. In addition, a SOI substrate is explained to an example as a lamination substrate here. Drawing 
1 is the flow sheet of the manufacture approach of the lamination substrate concerning one example of 
this invention. Drawing 2 is the explanatory view showing the etching beveling process of the periphery 
section of the wafer for barrier layers. Drawing 3 is the enlarged drawing of the wafer for barrier layers 
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immediately after etching beveling. 

[0021] According to this example, as shown in drawing 1 , the wafer 1 (mirror-polishing wafer) for 
barrier layers made from silicon is prepared beforehand. Moreover, oxide-film (Si02) 2a which is an 
insulatoriayer is formed in-the front face of the same-material as the wafer 1 for barrier layers, and the 
wafer 2 (mirror-polishing wafer) for support substrates of the same aperture. Next, 100 micrometers 
only in 3mm and thickness carry out etching beveling of the periphery section of the wafer 1 for barrier 
layers from a front-face side to the wafer radial. 

[0022] This etching beveling is explained with reference to drawing 2 . Where the wafer periphery 
section is exposed, the masking material 3 which consists of a masking tape n BT-50E H by NITTO 
DENKO CORP. of a small-circle plate from this wafer 1 is stuck on the front face of this wafer 1 for 
barrier layers. Then, the laminating of two or more wafers 1 for barrier layers is carried out for masking 
material 3 comrades one by one with superposition, and a layered product 4 is formed. Subsequently, 
rotating a layered product 4 at a predetermined rate focusing on the wafer axis a, the wafer periphery 
section of each wafer 1 for barrier layers is put in block, it is immersed in the etching reagent 5 of 
HF/HN03, and etching beveling is carried out. 

[0023] As shown in drawing 3 , the wafer periphery section of the wafer 1 for barrier layers ****(ed) 
only thickness t (here 100 micrometers) with this etching beveling. In addition, this **** attains to the 
whole periphery section of the wafer 1 for barrier layers (refer to drawing 3 two-dot chain line). Thus, 
since the periphery section of the wafer 1 for barrier layers is beveled before lamination, there is no 
possibility of damaging the front-face side of the periphery section of the wafer 2 for support substrates 
with a grinding stone, like [ in mechanical beveling after the lamination in the conventional technique ]. 
Both, the periphery section of the wafer 2 for support substrates melts at the time of etching, and this 
wafer 2 does not minor-diameter-ize. And since the processing damage resulting from mechanical 
beveling has not arisen in the periphery edge of the front face of the beveled wafer for barrier layers, the 
smooth nature in the front face of the wafer for barrier layers can be improved. Furthermore, in the time 
of lamination heat treatment, a slip of the wafer 1 for barrier lay ers resulting from the processing 
damage by beveling can be prevented. 

[0024] Then, the masking material 3 is removed. Next, as shown in drawing 1 , finishing polish of the 
surface lb of the wafer 1 for barrier layers in front of lamination is carried out. Finishing polish is polish 
of less than 0. 1 micrometers by the wax loess mounting method of surface criteria. After polish washes 
the front face of this wafer for barrier layers. Usually, it is based on SCI washing, SCI washing + 
dilute-hydrochloric-acid washing, SCI washing +HF washing, or SCI washing +HC1/HF washing. 
[0025] Subsequently, the wafer 1 for barrier layers and the wafer 2 for support substrates are made for 
surface lb by the side of beveling to rival at a room temperature as a lamination side. Furthermore, 
predetermined lamination heat treatment is performed (for example, 1 100 degrees C, 2 hours). 
Consequently, the wafer 1 for barrier layers will be stretched through oxide-film 2a by the wafer 2 for 
support substrates. Then, rough grinding is carried out by the wheel outside drawing which has the 
abrasive grain of comparatively the low yarn count until it reaches a beveling part from the surface lc 
side in the wafer 1 for barrier layers. Subsequently, thin grinding is carried out by the wheel which has 
the abrasive grain of comparatively the high yarn count until the remaining thickness of the periphery 
section of the wafer 1 for barrier layers becomes +5 micrometers in purpose thickness. Subsequently, Id 
only of 5 micrometers of front faces after this surface grinding is ground. The SOI substrate with which 
the barrier layer of given thickness (for example, 10 micrometers) was arranged through insulator layer 
2a on the wafer 2 for support substrates by this is obtained. 

■'.'■'■'■'■'■'■'f.Wf.W.'S.'.'.'.'.'M.W^^ 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the flow sheet which shows the outline of the manufacture approach of the lamination 
substrate concerning one example of this invention. 

[Drawing 2] It is the explanatory view showing the etching beveling process. of the periphery section of 
the wafer for barrier layers concerning one example of this invention. 

[Drawing 3] It is the explanatory view showing the etching beveling process of the periphery section of 
the wafer for barrier layers concerning one example of this invention. 

[Drawing 4] It is the explanatory view showing the etching process of the lamination substrate by 
gathers dipping which starts a means conventionally. 

[Drawing 5] It is the explanatory view showing the etching process of the lamination substrate by 
gathers dipping concerning other conventional means. 

[Drawing 6] It is the explanatory view of the mechanical beveling process of the wafer periphery section 
for barrier layers which starts a means conventionally. 

[Drawing 7] (a) is the expanded sectional view of the periphery section of the wafer for barrier layers 
after mechanical beveling which relates to a means conventionally. Similarly (b) is the expansion top 
view of the wafer periphery section. 
[Description of Notations] 

1 Wafer for Barrier Layers, 

2 Wafer for Support Substrates, 

3 Masking Material, 

4 Layered Product, 

5 Etching Reagent, 
Wafer axis. 
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